Glucose-6-phosphatase mRNA and activity are increased to the same extent in kidney and liver of diabetic rats.
Using Northern blot with a specific glucose-6-phosphatase (Glc6Pase) cDNA probe and enzymatic activity determination, we studied the effect of streptozotocin-induced diabetes on Glc6Pase in rat gluconeogenic tissues. The Glc6Pase mRNA abundance was increased four to five times in both the liver and kidney of diabetic rats. This was correlated with a concomitant 130% increase in Glc6Pase catalytic subunit in both tissues. The elevated level of Glc6Pase mRNA was significantly corrected in both the liver and kidney of diabetic rats after a 12-h insulin treatment. We also studied Glc6Pase mRNA and activity in gluconeogenic tissues during the fed-fasted and fasted-refed transitions in normal rats. In the liver, the abundance of Glc6Pase mRNA was sharply increased about four times after 24 or 48 h of fasting. In the kidney, the Glc6Pase mRNA level was gradually increased some three and five times after 24 and 48 h of fasting, respectively. The increase of Glc6Pase mRNA in both organs was matched with a doubling of the activity of Glc6Pase catalytic subunit: rapid in the liver and gradual in the kidney. The liver Glc6Pase mRNA abundance in 48-h fasted rats was acutely and importantly decreased upon refeeding. The kidney Glc6Pase mRNA level was also significantly lowered under these conditions, albeit less rapidly. These data demonstrate that efficient control of Glc6Pase takes place in both gluconeogenic organs at the pretranslational level and suggest that insulin might play an important role in this control. In addition, using reverse transcription-polymerase chain reaction and Northern blot, we report that Glc6Pase mRNA is not detectable in several other tissues previously assumed to express the enzyme.